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i^i^mi mm 

[S^Ss] 0002 

[ HI £ Si ft] 2000.06.16 

gg] £im o\x\ &x\m mmm sy n°\ his 

S^Si!] NEGATIVE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY 

AND METHOD OF PREPARING SAME 

[ssn ^gou^ciomi hi 

[ii2J3E] 1-1998-001805-8 

[ m £i 2i ] 

[ QH dl 21 3 H ] 9-1 998-000023-8 

[5^?|gJe^£!s] 1999-065833-7 
[CHBI21] 

mm oi&a 

[CH £I2J3H] 9-1 998-000453-2 

= 1999-065837-6 

[£g°l S^HJI] CHOI, Wan Uk 

RFEIS^SJa] 661109-1804351 
i^B Sis] 440-050 

3JIE ^£JAI SPi 1 ? S§}§ 334-5 16/7 

KR 

[&S2I §°5^l] SHEEM , Kyou Yoon 

[^E!§^Hs] 690216-1674819 

330-210 

i^±] ti^E aiPJM ^§§ ^souum n ie 1004s 

[^Sj] KR 
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§§y£ 221AI £1 24-1 SI XI 
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720116-1841017 

330-300 

fi^E S21AI £1 24-1 £! XI 

KR 

YOON.Sang Young 

640427-1912717 

330-300 

iS^E *!21AI & 24-1 SI XI 

KR 

Oil °l°l S^^AI 5 S^SUD. CH£I2J 
^m^L (21) CH£I21 

oi (2i) 



15 S 29,000 =1 

0 a 0 2! 

0 2 o a 

11 m 461,000 a 

490,000 §! 

1. fi2fAi-aAIIAi(Ee)_1S 
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7l -g-^- ^^2}- ^nfl ^^ 7 > iflJf-cfl ^VS] <H SU^r ^ ^ ^# ^W^K 

^1-71 -S-^- # D ti I^Hl-il, A oM ^^"1-* 300 Cfl 

*1 600 ICS <I*lel*H S3^S}-*>J1, -^71 2Zif fi-SHI-uL, <#7] ^-M-* 2800 ifl 
*1 3000°C<Hl^i ^<3s^Kr ^£-3. ^2:^4. 

o] V^Sr #n]]l- A>-g-#6fl tt}-^ ^oJ^tt- ^ 7 j. a ] z} ^ ol 

£S 2:71 S_%o] -0^*> #1-^^ ^l^t ^ 
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2l# °1*}- ^i^l-g- -g-^- ^ zl^ {NEGATIVE ACTIVE MATERIAL FOR 

LITHIUM SECONDARY BATTERY AND METHOD OF PREPARING SAME} 

<i> UHltf °l-§- £°>] 

^l*>7fl^ ^ -g-^ Jl#* £fe 3* ol^> ^-g- -g-^- %^ ^ ZL 

<4> el# o]x> ^^2] ^ Sl# ^-4-0} ^ ^-g-^C^, ^V*} 5^ CHI 

^7> 3^3^ ^l^l ZrA^o) °1» ^ 

^ cflAl ^o] AV-g-Sl^o.^- Af-g-^- nfl°l & ^]^^- HTll 7fl^^l 

i7} 5a-°^, ^S.^ €<3 9l3i 3l<£o] ^Jcf. o]s ^^^b 31*1-1- 
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2] <=Q2: 4§P<3£r ^«cM JL#^r ^ ^ 5^. ^3, 

^•<££- ^ W <M -g-^ 3*1 1£ ^^Qfljz}.^ ti>-§-^ o] aoj) a(-ef ^a 0 v^i jl^o] ^ 

<7> ^-71*3; ^1^* n^f>}7] ^tb ^1^1 , £ -g-^o] £L 

31, Jl^o] -*^*v e}# oi^> ^^l-g- -g-^- *fl^sRr ^^cf. 

<8> .a. s-^-B- *H3:8jM a}^ ^ oi^ e^fl- o]^> ^ 

» ^ 5^ e)» °1*> 31*1-8- ^ *H^*Rr 3J°H=K 

<H> SEtV *i^H ^sj- #nfl ^ 7>5> JI ; 300 
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^ 2800 3000°C^H ^s^Kr ^-i- S^Rir °W 3i*l-§- ^ 

<12> ol^> ^y-xg-g. ^«7fl ^^W. 

<13> £ ig-^^ ol^> xl^-g- -g-^ ^o^5|- ^ufl ^^7} Lfl^-ofl 

tt, S-^r, 3A^, 3B^, 4A^, 4B^ 5A^ 5B^ *>^- °1 

# ^ 91°-^, w>^^^>7fl^ Mn, Ni, Fe, Cr, Co, Cu, Mo -=-4=^ 

Na a^r K^) l^&l ^r, Ca SE^ Mg^ ^^e) Sc, Y, La 3^ Ac^ 3A^ 

B, Al Ga^l 3B^ Ti SE^ V^l 4A^ «>^r, Si, Ge iE^b Sn^ 4B^ 

#^r, V, Nb Ta^ 5A^ 3L4i £&b P, Sb Bi^ 5B^ ^>M- 

0.01 vfl*l 22 #nfl <y=o] 0.01 Tg-fofl:^ 2} 

^IM-Tfl S|<H Jl^t clDj^H, 22 ^*Hr ^^M^ ^7> 

iLcf tij-^^sl-Tllb, ^7) #^fl ^ # B# 0.01 12 ^% i 

^-s>Jl, B-g- M-^^l ^ Mn, Ni, Fe, Cr, Co, Cu 5^ Mo^ *l 0 l 

^r. Na 5Exr K^l ° s v ^ Ca Stt MgS] ^^e) Sc, Y, La Sb Ac^ 3A 
^ ^^-^r, Al Hfe Ga^l 3B^ Ti SE^ V 
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^ 4A^ Si, Ge Sn^ 4B^ P, Sb Sfe Bi^ 5B^ & 

14 0.01 i41*l 10 S^tf. ^ B-ir Sf-^} 

^, Ji-E-ol ^^Sl- ^cHH ^3 (acceptor )S ^ fto] , ^ 

<15> ^ofl olo^Ai, ^nfl Jl^H ^*>#<S] #7>*>H.5. ^ 

±. tSr^T]^-, ^^^91 ^1*1 (Free energy) #Efl7} ^i|<H 

ol-E. (carbide formation) SE^b 7>w>ol= ^-gfl ufl7>M#* fBi^ ^ 

<17> ^ *I^H ^^5)- ZL^ S^l-i: ^7>tbcf. 

^f-§-* *r 5^. ^^5r ^r D fl €4i SE^r s^l- -g-^s} ^51^ -g-Q] 

7>^tb ^£7} y>^-3]§>^ , io^ ^ufl ^ 5&tt 5>^-#^ ^-£7> ^£§> 

Tfl ^ ^°\\ &^7> ^-£*>7fl 7g o.^ # 
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<19> ofl^Kg; Aj-g-^- ^7} « 0 >^^r ^^Sf ^nfl ZL^ -g-^^f ^ 

*)]» 71^1^ ^-f 5}t]l}, ^ spray drying)^ u}-, ^ <g^-*fl (spray 

pyrolysis)* r 7ii+, ^ ^S(freeze drying)*H ^ &i=K 

<20> ^-71 ^7> *^o1M ^^2r ^7Hh£- ^ ^%=5] 0.01 xfl*| 22 # 

^o] , jpo^ #*fl 5f^"## ^>-g-^ =L % 

-fr^M #*fl E^i: 0.01 

i ^afl 0.01 vfl*l 12 ^ 7>*f Jl , B# ^1^*1: #ufl ^ £}uf. ol 

0.01 vfl^l 10 <#^S- ^7}^. 

<2i> ^1-71 ^3}- ^JMr *H ^f, £^^r, 3A^, 3B^ ( 

4A^ ( 4B^ tiV^-^, 5A^ SE^ 5B^ o]^V A>-g-^- ^ oio D ] ) y>^-^*>7l)^ 

Mn, Ni, Fe, Cr, Co, Cu Mo^ ^^1 ^r, Na <g&B\ ^-4?, Ca iE^r Mg^ 

Sc, Y, La SE^r Ac^l 3A^ B, Al SE^r Ga^ 3B^ Ti S. 

^ Zr^ 4A^ Si, Ge Sn^ 4B# *!"g^r, V, Nb S^r Ta^ 5A^ ^ 

P, Sb SEtt Bi^l 5B^ ^» Af-g-^- ^ ojq-. #7] ^cgg}. ^ufl sj. 

<^1S ^>2}-#, ^SHI-, ^Sj-l", Wi", ^3*-# ^ ^ 5M. 
<22> Aj. 7 ) ^ #^l5L^r ^-fh^l, ^ ^)JL ^ ^*]7\) &±^r 1*lxl]*M 

<23> ^ol^l 250 vfl^l 450 2^1 10^1 # -g-o> <i^^s:H CO 
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2 ^ ^3 7>^* ^ 450 ifl^l 650°CS 1 ifl^l 6X|# -^o> <i*1e}*H 3.3.^ 

<24> #7] 33if 800 ^fl^l 1200 ICS. 2 vfl*l 10^1 ?t l^el^M ^afr^-ir 

<25> ^5}-#-g: 2800 xfl^l 3000t:<*lH 0.1 vfl^l 10*12: ^<?> «1^M3 ^H^M- ^g- 

71 *KKair sealing) *HH 1*1 Ur^^M ^ti 

-g-^-ofl n}^, oj «^b) ^6|H ^5g^-£7> *fl2^ *r 

1*1 3 #3HH ^<S^ #*ti ^ S^r ^#ol <^tL fl^^ 

ifl^ofl^- ^sj. ^ 5E^r H^l 3^#<HH 71^1^: ^dtS] f-^o] ^-c^^cf ^ 

<26> >8-^tb flr^-l-i- 2800 Lfl^l 3000X^1*1 1*1 e| #31-1- ^l^S (002) 

^ CuKff X-id 3^ 7j-£o]l tfl^ (110)^ X-'id 5)^ 7J-hw1<?1 I(110)/I(002)7> 0.04 

igo} s-^sl ^ 0.04 ^1^> X-^l #fetj-. ^. 

<27> ol^> -g. a^a)^ ^*H1 ^ 7l^fltbi=f. ^>7l^r ^Hl^r 

<28> (^A]ofl 1) 
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5. #7l ^ ^^71^ ti>-g-7HH JE^l7l^^ 300°CS. 3*12; 

e^M ^ co 2 ^ ^ 7}it ^i7i*v ^ 7p> books. i^^M 3Hii 

<30> ^12:^ 2£if 1000 1: 3. 2Al^> B]-sj-Al7j ;f , <£<H*1 2800 M 

-g-njii- £^-«H bV-i-ji o]i- ^p-el s«a°fl ^711 £i<5}-JL ?1S^>^ ^-^S 

*fl2:*}$|cK *HS*} ^4 ^sleflolE^ ^ f- ^-g; A]~g-*H 2016 E}<y ^ 

# ol*> T^^t}. o]nfl ; ^^o.^ 1^ LiPF 6 l- 3Lf-*Kr € ^1 ^Ji^fl 

<32> (^*H1 2) 
<34> 3) 

<36> (^A]ofl 4) 

<37> 7 ^3^E}-^- 7 #^%# ^>-g-*> ?J-g- ^^Jl^ #7] ^Ajoll inj- 
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<38> (*MH1 5) 

<39> 7 -t>5)-^^ 7 ^^%# ^-g-tb ^l^-JI^r <#7] ^a]^1 ijif 

<40> (^^1^1 6) 

<41> t±^> 7 ^Vsl-nv^- 7 A}-g-«V ^l^-JI^r ^aHI is}- 

<42> (^Alofl 7 ) 

<43> 7 f^%£|- ^sl-«>i4^- 7 ^>-g-tb 3* ^1^1 ^>J1^ 4Ul«fl laZf 

<44> (^Alofl 8) 

<45> iL^A> 7 ^^=%5»J. AVsj-^n)^- 7 ^ifHH- Aj-g-^ ^]<2^]-j7^ aV 7 ] AjA]^ ! 

<46> (HlJE^l 1) 

<47> ^B|-S ^^11- ^ ^7)^1 *>-g-7HH iSaVAl 7]^^ 300 3Al^> ^S^H 3 

^ C0 2 -§-3 ^ 7fif ^7^*V , 600 ^^Bl*H 

<48> 33if 1000 °CS- 2A]^> e};£M;71 , ^S?-l-§- 2800 

<49> -g-^- Ol-g-^ #7l AjA}c^l 132]- ^^^>7fl 2016 <>]*} & 

afloat)-. 
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<50> (HljEofl 2) 

<51> ^3:311 o]^7l-^- U>ol^S.H]^ ^^o. ol-g-s->C^ ^7] ^X|ofl laZj- -§^J-7fl 2016 B}- 

<52> ^-71 1 ifl^l 8 c ^ *]M<$ 1 vfl*l 2^1 ^^.S. °1*} 31*1^ « 0 > 

# -MJ=, S.^: ^ I(110)/I(002)€- ^8*H ^ 5]-7l S loll q-El-vfl&c}.. 

<53> [5. 1] 





| ^ -y-^LmAh/gJ 




| Kii0)/Uo02) 


| ^J*H1 l 


| 342 


91.2 


| 0.014 


I ^ A H1 2 


| 320 


93.6 


| 0.032 


| -s A l °fl 3 


| 321 


90.2 


| 0.025 


1 <a*n 4 


| 342 


93.1 


| 0.015 


| -*J*H1 5 


| 340 


92.3 


| 0.018 


I 6 


| 345 


| 92.5 


| 0.011 


| ^ A H1 7 


| 340 


| 93.0 


| 0.016 


I 4^H1 8 


| 350 


| 92.7 


| 0.009 


| a| 1 


| 302 


| 91.5 


| 0.043 


| alia o^l 2 


| 305 


| 93 


| 0.041 



<54> #7l & 1°H l-MM ^ A H1 1 *fl*l 8^1 JL#^t tilJil^l 1 Lfl^l 2*\ 

*|*1<4 «l£*}7fl 14^0.14, « 0 >^ tilJUo]] 1 ifl*] 221 ^^1^.14 ^f"* ^ 

Si**. 41 *H 1 ifl*l 821 %l:^2l I(110)/I(002)7> JL-g-%=«£ ^<£4 -fr^ 

0.04 °1*>21 &^§- 14^- 30.3. ^€^4. 

<55> -g-^ ^1S «o^^r ^^Sj- ^nfl-fr Af-g-^-ofl rtj-21- %#^2l ^^3}- 

^7H^ T ^31, nJ-BH ##^21 Elf- o]^ ^/IH^* ^7>Al*l ^ 51— — 
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[3^8- 2] 

*ll l ^^sf ^o) <£^iq s^- 

^r, 3A^, 3B^, 4A^f, 4B^5) 5A^ ^ 5B^ ^ii ^l-M*! ^1^1 ^^tt 

*>M- °]<#e\ si* 3*1 # -S-^- 

I^t^ 3] 

*fl 2 &°H, #71 ^o] -=-4^ Mn, Ni, Fe, Cr, Co, Cu ^ Mo5. °l-f-<H*! ^ 
^1^1 *>i4 #7l Na ^ K3. °)^-°]?± s>i4 oj^V # 

^r^-a- Sc, Y, La ^ AcS. °]-f-<H*l ^-d\)*] is}^ 3A^ B, Al 

^ GaS o]^c>|^l ^o)|^ ^5}^ 3B^ M]:^, Ti ^ Zr^. °l-¥-<H*l ^d\]s.-] ^B}^ 
4A^ tiV^-^f ^, Si, Ge ^ SnS. °l-?-<H*l -g-ofl^ 4B^ *1^<LS- o]^.o]^\ 

5>q- o]a> ^Hjsqji, # 7 ] 5A^ V, Nb ^ TaS- ^l^^^l *VM- o] 

# ^^fe 3J°H, 5B^ P, Sb ^ BiS. o]=-ol^l ^fl^ *>q- a]e» 

^# °i*> #*i-g- ^ 
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13^*8- 4] 

4 1 *<H1 -#7) #nfl Q^S!) ^ q.01 ifl*l 

22 ^%9l 3*1-8- ^ 

13 t 1 ^ 5] 

*fl 1 5fl°l*1, -*7l ^ ##^^r B* 0.01 tfl^l 10 ^% Sf-^Jl, Mn, Ni, 

Fe, Cr, Co, Cu ^ MoS ol^o^ ^^s]^ ^o] Na KSl 

-g-^r, Ca S^r Mg°l £^r, Sc, Y, La ^ Ac 5. o] ^o]^\ ^6\)a] 3A^ 

B, Al ^ GaS ^o)]^ ^©Js}^ 3B^ Ti SE^ Zr<?I 4A^ «V^- 

# ^ Si, Ge ^ SnS. oj^o^ ^o\)*\ 4B^ «Hg-^r°.3L <*1-*M*1 ^<HH 

Sl^ #-§^r, V, Nb ^ TaS. <*l-¥-<H*l -id^^r 5A^ P, Sb ^ BiS °l^f- 

^sl^r 5B^ €iS ^l^^l ^°\}*\ W 

^ 0.01 i4)*l 10 5L^Rr ^^1 t£)-f- 3*1 -g- ^ 

6] 

*fl 1 &<>H, ^-71 -g-^ (002)^ (110)^^1 X-<d 3^ 

til^l I(110)/I(002)7> 0.04 3# °1*} 3*1 -8- 

7] 

#7] 4£tH-£- 300 tfl*| 600 °CS, ^]^^}<^ SHi^sfJi; 
^•71 ^3.^-1- eJ^Kil; 
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#7] ^l-g- 2800 ifl*| 3000 M*! ^s^Rr 

[3^8" 8] 

^1 7 %H1 &<>H, ^>7l ^^S}- #*ti 
, 3A^, 3B^, 4A^, 4B^S] y>^-^^ 5A^ ^ 5B^ 

9] 

8 &°H, #7l ^o] -g-4=^ Mn, Ni, Fe, Cr, Co, Cu ^ MoS. ^1^*1 ^ 
^ °1^> V ^i^s] Ji, ^-71 <£&2) Na ^ KS *>M- *I 

Sc, Y, La ^ AcS ol^^l 3A^ «>^, B, Al ^ GaS. °1 

-id ^3^- 3B^ Ti Zr^l 4A^ ^ , Si , Ge ^ SnS. o] 

4B^ a}^io S ol^o^^l s>u|- o]a o v #*»£\JL, ^7} 5A 

^ V, Nb ^ TaS. ol^-^^l -S^H ^Vu|- ol^V ^Efl£]^ ^o]^ ( av 7 ) 5B s ^ 

P, Sb ^ BiS. °l-f-<H*l *>M- ^s)tt ?A9l y J"^ . 

10] 

9 9X°]*), #7} # n ti B* i^Jl, Mn, Ni, Fe, Cr, Co, 
Cu ^ UoS. °l-¥-<H*l ^i^Sl^ ^o] Na IE^r K^l «&zj;B] -=-4*, Ca Mg 
^1 Sc, Y, La ^ AcS. #^£)ir 3A^ «V^^, B, Al ^ 
GaS. ol^^l a]b»£1^ 3B^ Ti Hfe Zr^l 4A^ ^ Si , Ge ^ 
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Nb ^ TaS. ^o]]a] A]Efl^^ 5A^ P, Sb ^ BiS <>l^*i ^°fl*l ^ 

$91 « 0 >^. 
I^t^ 11] 

0.01 vfl*l 22 f^fcSl « 0 >^. 
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